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REFORT O THE UPERATIONS
| GF THE
MATERIALS AND HESEARGH DEFARTHERY

~ The Haterials and Researsh Department wae organised shorily
after tha Highway Department was ereated, heing ordginally
establighed in 1912 under ths direction of Chief Ceclogist
??Edﬁakﬁ. Csbhorne, The first Testing Engineer was Fr. Fo Ts
ROLDIER B,

The first lsboratory building consisted of & small wooden
building on the 5tate Falr Orounds, wilch alte was ogou ind
until 1042 whern & one story brick bulldiapg was constructad at
g&gz Sorra Way wiieh, with extensiens and uase of warehouse type

uiidings, cohstitutes the prosent site. -

The department has grows and activities have sxgam&a&
steadily in the L0 year vericd, However, the expansion has only
been in proportion to tho expansion of the Division of Highways
a8 & whole, Figure I shows the generally constant relationship
in mumber of smploysss for the last 1% years,

Before proceeding with & éiseuaaien'aﬁ the present atatus of
the Materisls and lesenych Dapartmasnt of the Division of Highways,
2 few gemeral comments may be in opder &s & baskeground,

, Firet, it is » rather 4iffieult matter to wake compardsons
tetwesn laborstories, As & result of requirements set forth in
the original Federal Aid Act, sach atate dosiring to participate
in Federal Aid must maintsin & well equipped laborstory. Hecause
of the sige of this state and amount of money spent for highwayse
only ¥Wew York or Texas offer any basis for direat ConpArison.
dowaver, & compsrison with private industry may be of interest as
the majority of large industrial agoncles arpsrently considey

that rase:reh and development work ia & very | fitable Snvestmant,
Table I gzives the comparstive flzures indicsating the perosntage
gpent. for resesrgh by twelve law, industrial organisations in the
Thited Stetes, For eomparisen, the totsl expenditures for the
Mvision of Xi%hwgys-ara shown for the same period and the total
sxpenditures of the Haterials and lescsrch Departmsnt which inelude
roritine testing are also shows, It will be evidsnt that on a
parcentage basis oupr expenditures are subetentially below those
ﬁ?ﬁﬁiﬁﬂrﬁé justifiable bty most private oreanisations of comparstle
215Dy ' :
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The work of the Materials snd fsszearch Departmant is logieally
olassifisd under three haadings:

1. fesearch work almed at develeping new
test mobthods and procedures having
general application,

%e¢ Special lnvestigations ubdertaken to
detorming the esuses for spesifiec
happeninge or develoapmant,

3, Routine procedures which Involve
sanpling, %aaﬁi&g, and reporting,
using gatablished procedures ob
matorials propoged for use on conboime
plated work or actually belng ueed in
work under way.

Figure I1 shows the propertional amount of aalary'axganso
devoted to the atandard procedurss, to the spacial investizations,
and to ressarch., It pay be mentioned in peesing thaet ecertain
organisations would classify the speeial investigational phase ae
reasgroh and 1in certaln viewpoints what we are doing would be
elaamad as Nundamental researeh and spplied researdn.

S0 far as total expenditures are conesrned, Flgure IIT
11lustrates the ratic between tha expenditures of this department
and tha sotal expsnditures for construction snd maintensnce for
the last 15 vears, Exgept for the disturbance ereated by the war,
1t is evident that the total sost for operating thls departuent
has resgined relatively constant on & perdentegy basis, averaging
shout 0% and rarely exceeding 1% of the total a&g&nﬁiéar&a for
construction and meintensnee, Figure IV 1llustrates thias falrly
conatant relstionship since 1946 compared to the expendituras for
econstruction alone. The relative expenditures far prelininary
enginesring are slso shown for comparison.

The work of the Materials and fescereh Departwment is sube
divided into five Sections as followst _

Sagvion patlon Head ITizle

Teahnioal B, Traoper Bupv, ¥aterials & Neseerch Ing.
Aruetural _ , ) :
Vaterials Je e Beston Supy. Highway Enginesr J
idministration H. R Cedergren Senior ¥aterials & Rescureh Gngie
Foundation As ¥, Root Supve Matepisls & Researeh %ng.
Favement %y Zube Supv. Materials & fessareh Eng.

The total sxpense inoluding saleries asquipnent rentsl and
paterials disbursed under the Airection a} path Section Head is
t1lustrated in the Chart, Figure V. Pigure ¥V shows the propove
rional total expense ghavacterlstie of each sottion based on a
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yearts average., However, another rearvangerment of cost distribue
tion is neecsssary to determine the awmounts properly assigned to
anch elazs of materlals or item, For example, the Foundation
Ssobion under A, ¥W. Root includes the maﬁeriaia tlassification
subesection which erashes and grades all sgrregates, determines
speeific gravity, hardnese and other charscterdsties and furnishes
the data %o the other seetiona ge reguired,  In a siwilar manner
both the Technical Seetion and Structurs) Faterigls Seetion do a
consideradbles amount of work for the other segtions, Expenditures
for tha Foundation Sectien on GChart, Figure V, Include zquipment
rantal and supplics which account for the larger propertion
allotted to the Foundation Section.

In view of the fact that we are here primerily concernsd with
the ailocation of persornel, Chart, Figure VI, hes been prepared
showing the distribution of the payroll under 13 different headings.
A further study of the duties and assignmwents of the employoen lad
to a breshdown secording o the indivicusl duties and resganaibility
shidieh remlted in 12 claspiffcations as shown in Pigurs Vi, In
thi % braakdown I believe that the classification terma are falrly
gglf«axg%gnatovy.- However, taking up the segments elockwise on

ilrurse H

SURILYisary covars gll individusle from
the depertuent Head down who apend all
or part of their time supsrvieing the
work of othera,

*¥  pafers to the time zpent in
answering cusstions by telephone, meking
recommendations to other Dapartwents of
the Iivision of Highways or to othey
agsncien, ‘

slyslia of jatg refors to time spent in
iping Dguren, rreparing diagrans of
8lide and feundaéian problems, studying
test data and prepering asnalyseze of the
departwental operation and deing
aszociated work necessary to arrive at g
ernelusion and to make recommendations,

#

iRSBhiLas LaBnarnk g2 RinE covers tive of
the individus e@mfaa.ﬁg-rﬁgﬁrts on

spweial inventigations and routine work
on slides, slipouts, committee roports

of national organisgstions, otc,

ppafeing i Illuatrakion includes the
vork of tha drafting room, preparstion
of photoprarhe and slides, multigraph
and ditto machines, etc,
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nznestion refers primarily to the
work of the Uranch laborstories in
Los Angeles, Yerkaley, Lakersfisld
and 3ante Maria, It alse includes
e time of ons or two individuals
operating cut of Jacramento.

Sappling refers to time spent by men
in the Yranch Laboratories and alee
by thope in the Foundation Seetien
for takins ssmnles from vertisal
drilled holes,

Egggzag_aavars #ll routine operations
either in the field or in the laberatory
involved in sscuring fazetual data, Thus,
£i0ld inspections by the geologlste and
othere would he grouped undey this
eabegory,

intended Lo segraga :
foundation drilling foreman, drillers,
HECEL, and lgborere involved in the
paghznlenl phases of boring heles elther
for the purposs of 2esuring samples or %o
N relieve and correct slide conditions.

%gghaniaal covors all seotivities sush aam
notrument maker, zachinist, electrician,
carpenter plus helpers who avre invelved
in the development, reralr and sanufacture

of equipment.

?ggx%gg ineludes such individuals ae
anitors, drivers of pickup rige whe
transport materials from the laboratory
to the warehouse and wiscellaneous
operstions of this sort, Thers 1s, of
gourse, no ¢lesr-cut, shary line between
those clasaed in the mechaniesl trades
and those engeged in services for a
department such as this,

Llerigal includes all individuals engaged
in stenographic work, typing, accounting,

personnel, f1ling, etes .
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_ The intent of the diseussion uf to this point and the
eharts shown has been to convey an ldes of the proportional
expense for sslaries that falls within the different catew
ries. Tn erdor to examine the dotailed getivitiez of the
aterials and Ressareh Depavretsmont as a whole & second sat
of tabulations 18 presented smmploying the reinciple of
continuously subdividing the matr divieions in order te
corvey sore idea either of the operations ar of the variety
of waterisles covered, In addivion, thess tsbulation charts
liet the agencies whieh utilize the service of the departe
ment and the agencies with whieh the Ratarials and Resssreh
Departxent must maintain contact, sserve on committees
engage in sceperative work or in exchange of inforsation,

Fipure A im an overall breakdown chart of the departrent
a8 & whole showing the five sections and mubdivisiona followed
by greater detall of the typical aetivities, The figures
encireled indiecate the aprroxisste number of individusls in
cach section or subenegtion,

I ar aware, of tourse, that Hesdguarters policy now
favors transferring as much work to the districts as thay
are sble tv handle, and, reeognising the advantages of dee
eantralisstion, this departwent initiated the move inm 1949
when we recommended and Fr, Gillis aporoved Sthe axpanditure
of substantisl sume for testing squipment in order that the
district leboretories would he im & positisn to perform all
teste that are of immediato concern in the plemning and
satting up of hifhuay projecta and in eontrol of materials
durding eonstruetion,

4s the title Haterials and Research Desurtment emphasizes,
our main coneern is with meterials and virtuslly all saterials
are produced or processed Ly sore private firm or REGNEY, _
whether ss zanufacturer or contracter, and 1t is very important
that metavials apecifications be administered by those who o
thoroughly understand the rature of the tests irmvelved and that
all individuals whe furnisk materials to the state shotald receive
the same treatment and eonsideration sc far as roasible., Even
with the best of intentions end ability, such uniform policy
witld be very d4fficult to msintain by & number of distriots
ecpersting independently, and the fact thst much of the manufecturs
and source of supply is concentrated in the two large industrial
areas of the state means that it would be highly impractieal for
the more remote districts to handle the inepsction of structural
gteal, cemsnt, or ssphalts z% the soures, to say nothing of the
numercus other eomioditias, _
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T think that it iz not imappropriate to point oub thet over
a pariod of many years there have been erceedingly few casea
whare the vendors of materials have repletersd serious complaint
eiting unfalr or unsstisfactory trestment se far as the department
{a concerned, and those who have listened to the complaints of
contractora who contrast the interprevation of specifiscctions and
different treatment accordsd between individusl distriets and the
Eridge Department of the Division of Wighways will appreciate that
such dissatisfaction could be grestly amplified 1L an attenpt ware
mude to place the inspeetion, testing, and aaaagtaaea.af'maﬁﬁu
faotured products solely in the hands of tha individusl districts,
In addition to the duplicatien of aanivit{, goat of equipment, and
iravitable confusion, it would be virtuslly iepossible today éﬁ
segure a sufficient number of pesople trained in materials work to
handle this phase on a distriet basis, :

_ The pharte and praphe thus Tar subsitted have dealt with the
distribution of our activitles with reference to divisions of
responeibd 1ity according to activity and type of materials or
phase of censtruetion sork involved, In erder to indicate the
gespraphical distribution, 8 map of the state has been prepared
showing the locations where representstives or orews of She varlious
Hesdgquarters Lsboretory Secticns have been engaged in work during
the past year., The circles placed en the map indlcate the approxie
mate areas where somecne ropresenting the Materliasls and lesearch
Gepertment has spent & wegsurable amount of time in fleld work of

aume aort.

It will be moted that all seotions except the Administration
Seaticn are repraezented, and I wish te smphasize that these polints
papresent & substantial awcunt of time spent. In addition, thore
are numerous fisld trips mude by the seotions to confer with or
agnigt the Alstriet laborstories and also te comsult with
enginaers in the individual districta, %o atvempt was made to
show the nusber of imdividusls or the smount qf.irmegggant ?5 such
visits and the time i included in thavgertien gliot to koutins
Tegting and Advisery on Chert, Figuve VII,

4 sonsideration of the activities of the Headquarters Naterials
and feseureh Department both im Sagravente snd in various locaticns
throughout the stats brings to mind thst the closest comparable umit
of the Diviston of Hipghways la orobably the Bridge Departents It
is alsc perhaps of intersst to note that the distribution of
peraonnel, that is the reletive number in each cetegory {rom .
Prineipsl Engineer down, ip very similar in both depertments, the
Bridpe Department, of courze, being approxdmately three tives the
gize of the Materials and Ressarch Department,

W
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In conalusion, it may bhe pointed out that 80 Far as possible
the activities of Headquarters lsboratory are being shifted
from routine teeting to the investigestional and resesrch type of
works Routine testing work on seils and local materiasls is being
divercad to the Metrict laboratories and we are making uze of
rrivate laboratory facilities where feasible and appropriste.

As pointed sut before, the expenditursa of thils departrment
for materlals eontyrol and especial { for research are very
consarvative cozpared to the swpesditures of moet larpe
industrial erganiszations,

Respectfully submitted,
95;52“; Fl""_" ,"If I
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Materials & Hewesrch Engineer
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Typ:ca/ Loboratory Payro/l Dfsrnbuhan_,
~ Based on Classification of Work

(June, 1953 Payroll)

Standard Procedures
(. Pre//mmary Tests and Routine Control Reports,efc)

67.5%

Speciol Investigofions
and Studies

16.6 %
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. Devel ent
evelppmern 2—!—‘7-

58%

ity it

|
(IS

[ufw)


http://www.fastio.com/

[

‘Years

B :
T H )
H

¢, —52.n}IpuadXx3 JUDUIUIDIN PUD UOHINJISUOD 10I0L oy sasuadx3 A10}ps0gD7T] JO OHDY _ L

k

FESTTOTCO T



http://www.fastio.com/

bures

|
L
ol

i

nd

A :

T
M N
i

P
[

L

xpe

dar

i
1
+
1

m
e i

|

{

48

SRS PP ]

H

IR VIR Sl

sasuadx3 uo01jINHSUOD

IDIOL 40

TR sant] Y

v

%,

1§

2w

r}

ik}

-0 #3553 ¥ T34403N

Y1

o3 0f X 0l

D LERE

946

Year

7-15-53

(ro.com

'ats

“f.

[
N
T8


http://www.fastio.com/

o Fig ¥ ’
7 _ Distribution of Expense
Materials and Research Depl.
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: Fig YT
Y Typical Laboratory Payroll Distribution
o Bosed on
Activities or {tems Tested
(June, 1953 Payroll)
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'.Typf'cal Lgboratory Payroll Distribution
Based on Duties and Responsibilities
of Individual Employees
(June, 1953 Payroll )
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